Association of global levels of histone modifications with recurrence-free survival in stage IIB and III esophageal squamous cell carcinomas.
This study was aimed at understanding the effects of histone modifications on recurrence-free survival (RFS) after esophagectomy in esophageal squamous cell carcinoma (ESCC). The acetylation of histone H3 lysine (H3K9Ac), histone H3 lysine 18 (H3K18Ac), and histone H4 lysine 12 (H4K12Ac), and the dimethylation of histone H3 lysine 9 (H3K9diMe) and histone H4 arginine 3 (H4R3diMe) were analyzed by immunohistochemistry in 237 ESCCs. The K-means clustering algorithm was used to identify unique patterns of histone modifications. At a median follow-up of 5.1 years, 109 (46%) of 237 patients had developed recurrence of disease. Mean global levels of H3K9Ac, H3K18Ac, H3K9diMe, H4K12Ac, and H4R3diMe were 81.5%, 65.1%, 80.3%, 45.9%, and 27.4%, respectively. In the analysis of individual histones, a 1% increase in the global level of H3K18Ac in pathologic stage III worsened RFS at 1.009 times [95% confidence interval (CI), 1.001-1.016; P = 0.03], after adjusting for age, sex, and operative method. Cluster analysis also showed significant effects of histone modifications on RFS. For stage IIB cancers, Cox proportional hazards analysis showed that RFS of cluster 1, with high global levels of H3K18Ac and H4R3diMe, was 2.79 times poorer (95% CI, 1.14-6.27; P = 0.008) than that of cluster 2, with low levels. RFS for stage III cancers was also poorer in cluster 1 than cluster 2 (adjusted hazard ratio, 2.42; 95% CI, 1.10-5.34; P = 0.02). In conclusion, the present study suggests that global levels of histone modifications in ESCC may be an independent prognostic factor of RFS.